DIGITAL CAMERA AND METHOD OF USING 



Background 

5 Digital cameras generate image data representative 

of images of objects. The process of generating image 
data is sometimes referred to as capturing the image or 
imaging the object. Image data representative of each 
individual image captured by the digital camera is 

10 typically stored in separate data files or image files 
within a memory device electrically connected to the 
digital camera. For example, the file may be stored 
within a solid state memory device or memory card that 
is electrically connected to the digital camera. 

15 As the image files are generated, the digital 

camera stores the image files in the memory device and 
assigns file names to the image files. The files names 
do not necessarily define the image being captured. For 
example, when an image is captured, a file name, which 

20 usually consists of numbers, may be automatically 

assigned to the image file. This seemingly random file 
name assignment makes it difficult for a user of the 
digital camera to associate captured images with the 
assigned file names. Accordingly, it is difficult for a 

25 user to sort the images and to select specific images 
for processing. 

Another problem with the above-described storage 
technique used by digital cameras occurs when a camera 
using a single memory device is used to capture images 

30 of multiple events. In such situations, the image files 
are stored in the memory device using the above- 
described file naming method. The user must then 
manually sort the image files in order to associate 
specific images with specific events. This sorting 

35 process may be accomplished by using a display device 
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connected to the camera, a computer, or other methods. 
However, these sorting techniques are tedious and time 
consuming . 

5 Summary 

A digital camera is disclosed herein. An 
embodiment of the digital camera comprises a memory 
device and a switching device. Image data generated by 

10 the digital camera is storable in the memory device. 

The memory device further comprises memory locations 
that are partitionable into a plurality of directories. 
The switching device has a first state and a second 
state, wherein image data is storable in a first of the 

15 plurality of directories. Image data is storable in a 
second of the plurality of directories when the switch 
is toggled from the first state to the second state. 

Brief Description of the Drawings 

20 

Fig. 1 is a rear perspective view of an embodiment 
of a digital camera. 

Fig. 2 is a flowchart describing an embodiment of 
the operation of the digital camera of Fig. 1. 
25 Fig. 3 is an embodiment of the memory structure of 

the memory device shown in the digital camera of Fig. 1. 

Fig. 4 is an embodiment of the memory structure of 
Fig. 3 with the addition of subdirectories. 

Fig. 5 is another embodiment of the memory 
30 structure of the memory device shown in the digital 
camera of Fig. 1. 

Fig. 6 is graph showing an example of the number of 
images captured by the digital camera of Fig. 1 over a 
period of time. 
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Fig. 7 is an embodiment of the display device Qcy 
the digital camera of Fig. 1 accepting user input for 
sorting criteria. 



5 Detailed Description 

A digital camera is described herein, wherein an 
embodiment of the digital camera 100 is shown in Fig. 1. 
The digital camera 100 converts images of objects to 
10 machine-readable image data, sometimes referred to 

simply as image data. The process of generating image 
data representative of an object is sometimes referred 
to as capturing an image of the object or imaging the 
object . 

15 The digital camera 100 and its operation are 

summarily described below followed by more detailed 
descriptions. The operation of the digital camera 100 
is also described in the flowchart of Fig. 2. 

As shown in the flowchart of Fig. 2, images are 

20 captured by the digital camera 100 as shown in block 101 
and stored in a directory as shown in block 102. The 
digital camera monitors a switching device to determine 
whether the switching device has been toggled as shown 
in block 103. If the switching device is toggled, image 

25 data representative of subsequent images is stored in a 
different directory as shown in block 104. If the 
switching device has not been toggled, the image data 
representative of subsequent images is stored in the 
same directory. 

30 Referring again to Fig. 1, image data is typically 

stored as a plurality of image files in a memory device 
106 that may be located within the digital camera 100. 
The image data may be processed by a processor 108 that 
is located within the digital camera 100. As described 
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in greater detail below, the processor 108 may control 
other operations of the digital camera 100. 

In one embodiment, each image file corresponds to 
image data representative of one captured image. As 
5 described in greater detail below, memory locations (not 
shown in Fig. 1) within the memory device 106 are 
partitionable into a plurality of directories or file 
folders. For example, the processor 108 may cause the 
memory locations to be partitioned into the above- 

10 described directories. Each of the directories may be 
partitionable into a plurality of subdirectories. 
Therefore, image files may be stored in plurality of 
different directories or subdirectories that are created 
by a user of the digital camera 100. As described in 

15 greater detail below, these directories serve to sort 
the image files and, thus, sort the captured images by 
criteria set by the user. 

The digital camera 100 shown in Fig. 1, has a 
switching device 110 located thereon. The switching 

20 device 110 is sometimes referred to as a file folder 
switch 110. In one embodiment described in greater 
detail below, a microphone 111 may function in a manner 
similar to the file folder switch 110. As described in 
greater detail below the file folder switch 110 enables 

25 the user of the digital camera 100 to sort the image 
files into preselected directories and subdirectories 
instead of having the image files stored in randomly 
generated locations. The directories generated by the 
digital camera 100 are similar to directories used in 

30 personal computers. 

A user may use the digital camera 100 with a single 
memory device 106 to capture images of multiple events, 
such as a birthday party and a picnic. By toggling the 
file folder switch 110, the user can create directories 

35 and subdirectories within the memory of the memory 

Docket No. 100200314-1 4 



device 106 to store the image files generated at the two 
events. More specifically, the processor 108 may 
partition the memory locations within the memory device 
106. Toggling the file folder switch 110 may involve, 
5 as examples, activating or inactivating the file folder 
switch 110. Therefore, the image files representative 
of images captured at the birthday party may be stored 
in one directory and the image files representative of 
images captured at the picnic may be stored in another 

10 directory. As described in greater detail below, the 

use of directories makes it easier for the user to sort 
the images. In addition, the directories are created 
simply by toggling the file folder switch 110. 

Having summarily described the digital camera 100, 

15 it will now be described in greater detail. 

The digital camera 100 may include, among other 
components, a housing 112 which may include, a top 
surface 113, a back surface 114, a display 116 and a 
plurality of switches 120. The display 116 may be used 

20 to display images captured by the digital camera 100 as 
well as menus and other information related to the 
operation of the digital camera 100. The display 116 
also enables the user of the digital camera to scroll 
through and view directories and subdirectories created 

25 within the memory device 106. The display 116 may be 
controlled by the processor 108. 

The plurality of switches 120 may include the 
above-described file folder switch 110 in addition to a 
navigation switch 132 and other various switches. In 

30 one embodiment of the digital camera 100, the navigation 
switch 132 functions similar to a joystick when used in 
conjunction with the display 116. For example, toggling 
or pressing the navigation switch 132 in a specific 
direction may cause a cursor displayed on the display 

35 116 to move left, right, up or down. An item displayed 
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on the display 116 may be selected by pressing the 
navigation switch 132 toward the housing 112 rather than 
in one of the above-described directions. Selecting an 
item may also be accomplished by pressing one of the 
5 other switches. The display 116 and switches 120 are 
shown in Fig. 1 as being on the top surface 113 of the 
digital camera 100, however, they may be located on 
other surfaces of the housing 112. 

An embodiment of the memory structure of the memory 

10 device 106 is shown in Fig. 3. The memory structure may 
include a plurality of image data storage locations 140, 
sometimes referred to simply as storage locations 140. 
With additional reference to Fig. 1, a memory management 
device or program, not shown, within the digital camera 

15 100 or a similar program or device located on the memory 
device 106 may sort and track the locations of data 
stored in the storage locations 140. The memory 
structure of Fig. 3 is presented for illustration 
purposes and does not include any subdirectories. In 

20 some embodiments, more complex memory structures may be 
used. For example, a single image file may be separated 
into several different portions and stored in as many 
different storage locations 140. 

Six of the above-described storage locations 140 

25 are referenced individually as a first location 144, a 
second location 146, a third location 148, a fourth 
location 150, a fifth location 152, and a sixth location 
154. Even though only six data storage locations 140 
are specifically referenced in Fig. 3, any number of 

30 data storage locations 140 may be present in the memory 
device 106. In the embodiment of the memory structure 
described herein, each data storage location 140 stores 
image data representative of one image. Thus, the 
amount of data stored at each of the data storage 

35 locations may vary depending on the amount of image data 

Docket No. 100200314-1 6 



generated in capturing and processing the corresponding 
image. As described above, other memory management 
techniques may store image files differently. 

The embodiment of the data storage locations 140 
5 described herein are created sequentially as image data 
is generated- For example, when a first image is 
captured, its corresponding image data is stored in the 
first location 144, which causes the first location 144 
to be generated or defined. Thus, the size of the first 

10 location 144 depends on the amount of image data 

generated in capturing and/or processing the first 
image. This embodiment is for illustration purposes 
only, and it is to be understood that other data 
management techniques may be used by the digital camera 

15 100 and the memory device 106, Fig. 1. 

With additional reference to Fig. 1, the data 
management system governing the memory device 10 6 
associates each of the memory locations 140 with a 
directory. In one embodiment, memory locations 140 are 

20 associated with a single default directory until the 

user creates other directories as described in greater 
detail below. In the embodiment of the memory structure 
of Fig. 3, the first location 144 and the second 
location 146 are associated with a first directory and 

25 the remaining locations are associated with a second 
directory. The first directory may be a default 
directory. Accordingly, the first two images captured 
by the digital camera 100 may have been stored in the 
first default directory. The user may have decided to 

30 separate the remaining images from the first two images 
by creating the second directory. In any event, the 
user created the second directory for storing subsequent 
images. Other embodiments of the memory structure 
including the creation of subdirectories are described 

35 below. 
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Having described an embodiment of the memory 
structure, the process of generating directories and 
subdirectories will now be described. As described 
above, the digital camera 100 includes the file folder 
5 switch 110 that facilitates the generation, and in some 
embodiments, delineation, of directories. A new 
directory may be generated by toggling the file folder 
switch 110. For example, if the file folder switch 110 
is a button, toggling may simply involve pressing the 
10 button. Other embodiments of the file folder switch 

110, such as an audio switch, are described in greater 
detail below. 

Toggling the file folder switch 110 causes a signal 
to be generated that in turn causes a new directory to 

15 be created within the memory device 106. With 
additional reference to Fig. 3, image data 
representative of images captured prior to toggling the 
file folder switch may be stored in the above-described 
default directory, which is referenced as the first 

20 directory. Image data representative of images captured 
subsequent to toggling the file folder switch 110 are 
stored in the second directory. The directories may be 
assigned numerical names, such as the first and second 
directories, by the digital camera 100. As described in 

25 greater detail below, the names of the file folders may 
be assigned by a user of the digital camera. In one 
embodiment as described below, the file names are 
created via voice or sound generated by the user of the 
digital camera 100. 

30 When the images represented by the image data 

stored on the memory device 106 are viewed, they may be 
associated with the directories in which they are 
located. In one embodiment, the display 116 may list 
the directories of the memory device 106. File names 

35 assigned to individual image files may be associated 
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with their respective directories. This embodiment 
enables a user to capture first images at a first event 
or a first time and store them in the first directory. 
Second images captured at a second event or second time 
5 may be stored in the second directory. The user may 
then view images captured at the first event or time 
without having to sort through images captured at the 
second event or time. The user may then capture images 
subsequent to the second images and store them in the 

10 first directory. 

As briefly described above, the memory locations 
140 within the memory device 106 may also be partitioned 
into subdirectories. An example of the use of 
subdirectories is provided in Fig. 4, which is an 

15 embodiment of the memory structure within the memory 

device 106. As shown in Fig. 4, the first directory is 
partitioned into two subdirectories referenced as 
subdirectory 1A and subdirectory IB. The second 
directory is also partitioned into two subdirectories, 

20 subdirectory 2A and subdirectory 2B. The subdirectories 
may be generated in a similar manner as the directories 
were generated. For example, toggling the file folder 
switch 110 a preselected number of times within a 
preselected period may cause a subdirectory to be 

25 generated. The subdirectories may be further 

partitioned into a plurality of subdirectories. 

Having described some basic embodiments of the 
digital camera 100, other embodiments will now be 
described. 

30 In one embodiment, the file folder switch 110 may 

also be used to delete directories and subdirectories. 
For example, toggling the file folder switch 110 two 
times within a preselected period may cause the display 
116 to display all above-described directories and their 

35 associated subdirectories. Selection of a specific 
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directory or subdirectory for deletion may be 
accomplished by toggling the navigation switch 132. 
Upon selection of the file directory or subdirectory to 
be deleted, deletion may be accomplished by toggling a 
5 switch, such as the file folder switch 110. 

Another embodiment of the digital camera 100 is 
related to the memory structure, wherein an example of 
another embodiment of the memory structure is provided 
in Fig. 5. The memory structure of the embodiment of 

10 Fig. 5 is arranged so that the memory locations, and 
thus, the image files, are assigned to specific 
directories. In the example provided in Fig. 5, the 
first location 144 is assigned to the first directory. 
The second location 146 and the third location 148 are 

15 assigned to the second directory. The fourth location 
150 is assigned to the third directory. The fifth 
location 152 and the sixth location 154 are assigned to 
the second directory. Such an arrangement of image 
files may be due to the digital camera 100 storing data 

20 file in chronological order. For example, the memory 

manager may have associated image data representative of 
a first image with the first directory, which may be a 
default directory. The user may have then used the file 
folder switch 110 to create the second directory. 

25 Subsequently, the user may have captured the second and 
third images, which the memory manager associated with 
the second directory. Subsequent to capturing the 
second and third images, the user may have caused the 
digital camera 100 to create the third directory, 

30 wherein the fourth captured image is associated with the 
third directory. Finally, the user may have captured 
the fifth image, which the user may have designated to 
be associated with the second directory. For example, 
the user may have instructed the digital camera 100 to 

35 designate an association between the fifth image or the 
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location where the image data representative of the 
fifth image is stored and the second file folder. 
Accordingly, the images are sorted into directories as 
designated by the user. 
5 Referring again to Fig. 1, another embodiment of 

the digital camera 100 involves different types of file 
folder switches 110. One embodiment of the digital 
camera 100 uses a heat sensitive device (not shown) for 
toggling. Thus, a user may place his or her finger over 

10 the file folder switch 110 in order to cause the file 

folder switch 110 to toggle. Another embodiment of the 
file folder switch toggles upon detection of sound by 
way of the microphone 111. The toggling may occur using 
voice recognition and may function in conjunction with 

15 the processor 108. Thus, the user of the digital camera 
100 may simply speak instructions, such as "create 
directory" or "delete directory' 7 into the microphone 111 
in order to perform the above-described functions. This 
embodiment also enables the user to assign audible names 

20 to the directories, subdirectories, and image files. 

Therefore, a user may search for a specific image file 
by telling the camera to "search" for the image file. 
The search may also be limited to a specific directory 
or subdirectory. 

25 Having described embodiments of the digital camera 

100, embodiments of the sorting function will now be 
described. 

As described above, an embodiment of the digital 
camera 100 has the ability to sort image data 

30 representative of different images into different 

directories and subdirectories as the image data is 
being generated. Another embodiment of the sorting 
procedures sorts image data after it has been generated. 
For example the digital camera 100, or a processor (not 

35 shown) associated with the digital camera 100 may sort 
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image files into groups depending on the time in which 
the images were captured. The groups are directories or 
subdirectories as described above. This sorting 
technique may apply to situations where the digital 
5 camera 100 is used to capture images of a first event at 
a first time and images of a second event at a second 
time wherein no images are captured during the 
intervening period. The digital camera 100 may sort the 
images captured during the first time into a first 

10 directory and the images captured during the second time 
into a second directory. 

An example of a number of images captured over a 
period of time is shown in the graph of Fig. 6. During 
a period Tl, the user captured 20 images. No images 

15 were captured during the period T2, which may be 

significantly longer than the period Tl. During a 
period T3, the user captured 6 images. No images were 
captured during a period T4 . Twenty images were 
captured during a period T5. In general, images 

20 captured during the period Tl are of a first event, 
images captured during the period T3 are of a second 
event, and images captured during the period T5 are of a 
third event. The digital camera 100, Fig. 1, may 
analyze the data represented in Fig. 6 in order to sort 

25 the image files into directories wherein images of 

different events are stored in different directories. 

The digital camera 100 may analyze the data such as 
the data shown in Fig. 6 to determine that several 
images were captured during the period Tl, which was 

30 followed by the period T2 when no images were captured. 

If the period Tl is much smaller than the period T2, the 
digital camera may assume that the images captured 
during the period Tl are of a single event and may 
create a directory to store their associated image 

35 files. The same may apply to the images captured during 
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the periods T3 and T5. As shown in Fig. 6, the period 
T4 is relatively short. Depending on the criteria for 
sorting images, images captured during the period T3 and 
T5 may be grouped together in a directory or placed into 
5 separate directories. 

In one embodiment of the digital camera 100, the 
user may select the criteria for sorting image files. 
The digital camera 100 may include switches or the like 
that initiate user input to set the criteria for sorting 

10 the image files. For example, toggling the file folder 
switch 110 a plurality of times over a preselected 
period may cause the digital camera 100 to accept such 
input from the user. Fig. 7 shows an embodiment of the 
display 116 when the digital camera 100 is in a mode to 

15 accept user input related to sorting images. In the 
embodiment of Fig. 7, a user may select the period 
between images for sorting purposes. For example, a 
period of one day or more may be selected. Accordingly, 
periods of one day or more without any images being 

20 captured will cause new directories to be created. 

With additional reference to Fig. 6, the user may 
select the period T2 and T4 . If the period selected by 
the user is one day and the period T2 is greater than 
one day, the images generated during the period Tl will 

25 be stored in a separate directory. If the period T4 is 
less than one day, the images generated during the 
periods T3 and T5 will be stored in the same directory. 
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